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PROBLEM TO BE SOLVED: To enable a high-contrast 
display which is stable in an alignment state on spacer 
peripheries, is highly reliable against a process 
fluctuation, vibration and impact and is lessened in 
display unevenness by subjecting spacers to a 
perpendicular alignment treatment or horizontal 
alignment treatment. 

SOLUTION: The spacers BZ of the liquid crystal display 
device are subjected to the perpendicular alignment 
treatment or horizontal alignment treatment. The initial 
alignment state of the liquid crystal molecules LK near 
the central part of the liquid crystal layer at the 
spacer (bead) BZ surface in a non- impression state of 
an electric field EDR attains the state radially arrayed 
from the center of the spacers BZ viewing in plane. The 
state of light leakage is nearly zero in the rubbing 
direction RDR and the direction perpendicular to the 
rubbing direction (a). At the time of the impression of 
the electric field EDR, the liquid crystal molecules LK 
are realigned with a twist of max. 45° with respect to the 
rubbing direction RDR but the region where the alignment 
direction of the liquid crystal molecules LK changes 
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■5 £ i: «r1$« 4: -T * A&i&tB. 

t. i»!2-»«)iBlRlMIHKt«**ti*X^— 9-*J:t/fa[ 

imfcw-n-f %>j;mic7\£> if mm $ n^— »<DiBiR)H 
Bute— woEiRi)SiHttt«f^n«x^- 9-*5j:ws 

m*B5]««bk 2, &*^tt3iBtto«a*?s 

3W£9 0± 1 0gaXrt<£>ftJ6£r&U ±$/cfcrFl»J£> 

MKMoiKmmm^ s » tm<o 5 tr > y>? ra ^ -a 

RgBJ^Piiffl&tKBJi] 
[0 0 0 1] 



(2) «FBB¥ 1 1 -16 0 7 16 
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[0 0 0 2] 

Iih7>^x^ (tft) tctts^n 

[0 0 0 3] mm, — WOSfiO— 75FfcJgfiELfc2a<D 

cwr ffiafijsftfcfcm?) *»fts-e\ ± 

kv^W«*feofca6. 7*7^7vhy*xg<otta 

[0 0 0 4] COTSS^i^a^LTtt, ±ldf#f^ffi 
ggl>S¥ 5-505247 ^$B, #1^BS 6 3-219 
0 7 1 6 0 8 7 8 9&ttlCflBtt 

[0 0 0 5] 

*xffi*a*s*«-cuu «a»<ajs#, mm**** 
«#*^nT*5 5"f, x^-^s^ftao@Eftmi# 

£ c C(0aox^— 9-kLTtt. W^X^t (W 

T, x^— trtf-x\ fc*^ti#ji:e-xsfettx^- 
30 [o o o 6] m 1 4 «tse*^««»*so*a*^»« 

tc£>^TmJ¥E D R ^MO 2 O^tMT' 

[0007] «e*o««»7?so«a«^s« 

W&*f faWS c T £ <DlBfc:«JE*9Mnrr ^> c k T-Sfiffi 
[0 0 0 8] ^IfV^lRjRDRte. ± 

IBB (^PX-3;l/Ei) ^-^^c C^LT. IffED 
R*Sl*PLftl^^-e. (H) BLKIf^^ 

[0 0 0 9] LfrU «*<0«|rit"ett. 0 1 4 (c^tJ: 

fayh7Xhtffl< ffiT-T & c £ o tea 

co o i 03 h i 5tta*©»a*^««^«»jsnfc 

50 7t:y^fS]R DRtc^^^tiBtlOgp^L K^^I^tf 
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[001 i] -r&fr^ &mjt\*-XBzi&ti§(Dytmti 

/Co 

[0013] X^-+^B£Kfo^LT^&^ 

ftU IWifliW^ii 4 ki^ir *£-XB 
Situ 3teWa*Wtt*:U i/Tp D pa #(^yh7Xh 

[0014] *$m<DBm*. x^— 9-HsaoEiRitt» 

tf$:mT\ l^tyPtXfE fin. «»lcfcfLTfc 
[0 0 15] 

[0 0 16] (1) '>4<fcfe-*ffaH4-SO»ft 

[0 0 17] (2) fcfe-»*«i8Wa— WOWifij 

-r*lii*m43J:tf«rtlWi4:, li^-tt<D*ftttfi«* 

T/To = sin 2 (2^eff ) ■ si 



(3) «fB8¥ 1 1 - 1 6 0 7 1 6 

[0 0 18] (3) '>&<t«>-^aM8:-»<DWra] 

z>&5 icx^— 9-o«ffi*^Eiaiiaa*tiTi^s c 

[0 0 19] (4) ±|B (1) (2) (3) IC 

[0 0 2 0] (5) ±12 (1) (2) (3) IC 

20 [0 0 2 1] (6) ±fg (2) (3) fcHS^ 

T. tufa— ^f^7 , fi1S£07 I cSS^Sl/HC 9 0j^<fc&^ 

[o o 2 2] ±ia (i) - (6) o^a^*ntf, ssie 

THt, «iaTOEift*ftfiB«*/h«<"e*60T. Ttii 
[0 0 2 3] ftfe, JMTOKWTtt, *ty-7XSlW 
te-o^TESS-TSo 

[0 0 2 4] H9tt*«BBfc:J:*«WIP^rSO 
«fta^*«<OWlffJHa<OttWiaT*oT, ( a ) 

(b) teSfBH. (c) (d) ttTffiH-CfeSe 

[0025] ^LT, SUB1, SUB2 fiffilSfi, 
CT&fcflRjWS. PXmXlS. DL«f-^7^ 
>\ P S VtiJtfejliS, BM^77 7^Vh^X, FI 
40 Lfc**^ — OCtit- 13— hjg, OR I 

1 , OR I 2 ttElRlM* POLl, P O L 2 IZmWR. 
LCttiHSl, RDRte^fci^^fpk EDR^HW* 

ipi. maxi, max 2^Wifm<Dm±mmmi^ 

[0 0 2 6] mffi¥ 6- 1 6 0 8 7 8 #4>*fcWL < IS 

[0 0 2 7] 
i 2 (/r deff - An/A) .... (i) 
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[0 0 2 8] llT\ ««nteffi«ffVL*fli*nLfcfl$ 
vy*n-XWtt*»Sfcfcl\ ffiftfitDEfifcLTfci:- 

D R) teKff¥ff> fftto^x 0P1=0LC1=0L 

0 P 2 = 0 P 1 +9 omt-f&o 
[0 0 2 9] ftfe, ErtT^^CD^fpJtc^^-TXBa 
lftLfc*»^_©tB*iElft^ttEiaillO R 1 , 0 R 2 

[0 0 3 0] co«fig(0««if75r*a)»^ * ( i ) fc: 

feMjfff =0T*fe^OT% 1^ E D R (DMWhU^lC 

#?OBi*pB5fcfclu ^o?S*^jSDT j^eff officii;*: 
U 4 5B<D»fcJ!fiS»*T/To teH;*:fc&£o 
[0 0 3 1] OS 0. ISEDRSBJJonci:'?, * 

^Tcom^m<Dm^^ l c cde^t? [rj&h 9 <d 

(b) (d) fc^L/c<fc<5fc, gffi¥fflfc«l£¥fT*:« 
mr\ ^IfV^fRjRDR^e. *^m*B#fHeI9fcte 

[0 0 3 2] SiMBfpJ*nfclf-X*fflV^c«'& 

[0033] m2i±mncommumtn^EDRmm 
c b ) itnn e d r ep*p^SiiEf«i tr— x«szz©«a 

[0 0 3 4] £7c, H3«ElRllllOR I 1, 2fflOffiS 
4^fOErSj«!R«:^-r»fSHT?feoT, (a) ttB2<0 
A-A' Hifcj&ojfcKfflB, (b) te02CQB-B' 

[0 0 3 5] 03 (a) fc7*Lfccfc?fc, ^tf>^[n] 
RDR^Brim EftMffifc^gP#fc*5^TfcJu x 
-^-U- (tr-X) iB^^iKa^^x^— 9-*ffi^6tt 
*©*ffifcS**|fiOfc:ElqlSii-*a*J*«<i»<^ iEft 
«t^6««ffifc««S¥fTKyu?-;l/h (Pretil 

t) ElftlS-&*«M^«<OT. WS*^j**ftT* 
'>f;l/hftA^*<4So — ®rtOSJWEfPl75fRl« 

[0 0 3 6] 03 (b) fc^L/c^-pfc, ^t£> 
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fc 7$ S<DEIrJ ttSt =F* \ X^— 9" jfificOffl 

tt, 5tr>y»iRifc3tu 9 0fttai;nfcEiRittffik:ft 

[0 0 3 7] L/c^oT, 02CQ (a) fc^Lfc<fc? 
fc. *»EDR<3!)*ai4ntt«^tt, tf-XSffifcfctt* 

ffi H B 0 ;i*5^HWfi^ ¥sw 

fcM3 fc, tr-X<D*/L^e>J»«tttc:E^J Lfctfl&lcft 
Z> fc#x_<E>tl£ 0 
70 [0 0 3 8] *»tl<0«ffi«, A (1) te.fc?K 

2 CD (a) fc^Lfc£-5fc. ***«fciitt3»#te*tj£ 

[0039] nnmumz. mz<D (b) fc^urcj:^ 

20 fc. MWfcctoTM 0 B B ^a^b w >^^fc*fbTa^: 

«4 ssjstnrsEiRi-r*^ x^— 

on, »fi#?<DEi^iqj*M 5*w±*ftr*«*« 

«*n-rsfconaa*t>ws^fc:ft*fc». ftiftuDM 
»«i*Rfi-c * « «fc a fc a s 0 

[0 0 4 0] fiLtoefcfrS. ffitElRl£— X*ffl^fc 

rxaffiiE^]L^rS B B H^tcfci/^T, /-v<j?7 7^ 
ratt^a/aw*- KT?*j^rs fc. «»*taiio«FTtt 4 

i^tf-XfcJt^ *Stci^yh7XhtfiitSi: 

[0 0 4 1] jgfc. «»B3*P«PT*fe, 8W#WaW>i§ 
£\ ffi H B 3 il^^*a5T^^E^a^2co (b) fc/*L 

[0042] 7jc^EiRi«fta*nfcif-x*ffli/^c 
^-a-tco^r^-r^o 

^0 [0 0 4 3] 7kTiBf^ tT— XHZZOttft^? L C <D@Sfp] 

[0044] t-Fi (Dy^ufa^-xmrncvm^^ 
l c oEia«!»*«s w fc m 4 45 cfc tf m 5 ^ l rc Q 

[0 0 4 5] -rftto*, 0 4 (a) tt«j?«l9lAP«F. 0 
4 ( b ) (ifl:^ E D R ftl/jpB^CQ-t— F 1 C07j<^F@Efn] If — 
XMI3acOrS 0 B B^^^*^3fiOffi 0 B 0 ^6OlE^ 
6^fc^-r¥ffi0T*fe^o 
[0046] S/c. m5 (a) fe<fct/ (b) ti0 4 
(a) COA-A' Wmm, MB-B' «JR«fc*3»S 

50 wor i i, 2f^(Dm^^min^m^m^m\c 
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[00 4 7] i5 (a) iCTK-t&olC. 5\£>?JSfaR 

77 ft i: tt 9 0 Mtt&£ffl(c£«|*itf • < o 
[0 0 4 8] L/c^ot, X^-it^6Sin^tcon. 
S1S®tc¥fT&i£ B B B ^ 

nsatews^-r £ c k * * 0 

[0 0 4 9] —Jj, 0 5 (b) lC^L/c£5tC, ^tf> 
i^lRlRDRfcfiit^eOllfffi'Ptt, X^— 9-ifi«©» 
■^©EffittMi. *©»#fc*^TfeEAIItt*&4> 

[0 0 5 0] LfctfoT, 04 (a) IC^Lfc**: 5 tc, 

£ 0 K-X*ffiOWfElSJ**J*r««ait^«* 

[0051] )tin^«iti s (i) tc£t>. 
^^7e>^mil^^, SiSEfpJif- 

OT\ 7ftii®^T/To tiStf^fcftSo — 7t\ 

5ft«»LTl/^»»tt, COSP#T?H4 (a) <D£? 

wa*-Ki<o¥fi : Eiajaa«:Lr^*»&. 4fiBmo 
JKWiSWfr £ flt/S £ n a c k * a e 

[0 0 5 2] SEE&BJAOBtte, 0 4 (b) C0J:*9^, m 
J; o TmMtft=Pl± 7 tT > ^77 lajlctt LTffcWia 4 5 

ftisutiTSEiRi'rs*^ x^— 9-^e>ainatcon, 
[0053] k±oc^^ aawa:*— h i oEia 

tf— Xtcit^. ^ffitc^nv h^x htfiRLlrrac k 
tfftfr&o Lfrfe. SitEiatr-X*fflt^te*&»i:Jt 

«ff9i*p«FTfe, stmjws<D»g\ 
offiSEiRKieu (b) fc^riSfcasffifcfctfWT 

a 0 



(5) WFBfl^F 1 1 - 1 6 0 7 1 6 

[0 0 5 4] ^— K2e07k¥E[Rllf-XSiflO}ffi 

ftSMPL C<OElRltt«*«SWfcH6RtfH7U:^-ro 

[0055] 0 6 (a) tim^Mp^ 0 

6 (b) tem^EDRWAaNKO^— K2C07K¥ElRjlf- 
XJl}2^ B B B /lcD*5^tt^ 

[0 0 5 6] £fc, 07 (a) . (b) &06 (a) <Z> 
A -A' «3»r^> fccfctfB-B' «JBftafcfcttSElRlM 

or 11, 2 m<Dm&ft?<D&fottm*m&mic7jk'i~«i 
jo satsse 

[0 0 5 7] 0 7 (a) tC^L/c<£5^ ^tl>^f^ 
affifcWe, EfilMffikSiB^lRlJcSW^WflBSo 

[0 0 5 8] LfctfoT, x^— tffr^Btnsicotu 
*fflfflEiRi»iRitt«atf— St?. ^;bhft^9 oftgft 

■rsErqi«!»oan«»»tf»^-rac ktcjftSo 

20 [0 0 5 9] — 7t\ 07 (b) fc^Lfccfc-Sfc* ^tf > 
^[RlRDRf:fiiI>3[RjOBfa5t?«. X^— yr)&.®V>ffi. 

«m*#»** r« B B B ^^^a5i?^i5^9 ogo^b 
ft**u x^- 9-fr6(tn*teotu *jaa^#ai; 

n& # S ^ h ft WIS 9 0 ft^ftT 3 EfttfSoana 

[0 0 6 0] LfctfoT, 06 (a) Ic^bfc^ 5 IC, 

i^ed r^top^t 5 ^, tr— xsffifcfcw-sffiiiiJi 
^^gW3fi^r^ B B B ^C)^SH^]«ftl^. ¥®WcJi3 
30 £^¥> 9fr 6 ^ C^Wtt * 0 tf - X*ffi<0¥ff E A 

[0 0 6 1] cct\ SiS^(Sik:E(RlLfc»»*aiaL 

fS^-rSfc*. 06 (a) ^^Tcfc^tc, x eff 
kltt#LT)tt«ltl«*L Ktf«4t5e 
[0 0 6 2] /c/cU CO^tSn<OSB«(iv t-KlO 

X h*i5Ci:m5o 

[0 0 6 3] ajEBn*P^F«. 06 (b) tc^b/cJ:3 
, mWtc J: o TfSS^ti ^ tr > A tc^ ITI* 
50 »J4 5SSUtiTBEH-rs/)V X^— 9-^6>SBtti5tc 
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ons®$ t, ^*^<au t « x. s fc «>, 3tanoiag»f4 

[0 0 6 4] i^±<oci:*>P», saw**- K 2 
v>-TX«JJ8Efo LfcatSa^KfeVT, / y 

— f i ^TEfpjtr-x^ffl^/c^icit^ hw&ep 
[oo6 5] cct\ EisuaaaiJi7Sffi«ffli«tifcvr- 

Ttt, ^¥2- 1 5 8 4 7^$g, WINFP5-2 3 2 
4 7 8#4i«f<:ffittSnTt''So 
[0 0 6 6] irts.t>*>, 1tfi¥2-l 5 8 7 8^$8tc 

mmmmvmfomicM (mm mtmmmxrcimmmfo 

ElftfflSM"C«ffiiMI'*-*«ll«3WE«*hTV''*. 

[0067] fc^u cnmmt, *5EWO««II^S 

[0 0 6 8] WIC WBfPP 5-232478 #^$ST 

U 9 OS&DftfcTNt— K&S</H± 1 8 0*7bM2 
7 oattUnfcS TN (X— 7^XfyF *T 
^•y^) KO^lcfcfT, X^<— y-jfi^OElfll^ 
&gfl;&ilS6U ^3>h^Xh^|nJ_h£-t±S/ci6Sc, 

Huiex-?— tHcEistfaJ^ ^tc^iSEipjsaasij-eaffiift 
[0069] -r&fr-^ ccommz. *&m<Dmw¥&5 

Jp^fiSSTj * *) « l^SSKSitt Ef>J U X 

[0 0 7 0] 
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[0 0 7 1 ] [USSeiJ 1 ) «T, *«lilJ©llil©}B«K: 
of, TifT-^y- -?hV ^X73SOA5-i«S*^S 

[0 0 7 2] <v h y *X8B (HfggB) ©¥ffi*jS> 0 

[0073] 01 oicm-t&oic. &wmi±jk&m j ^m 

§8CL, JliqitEfi^lCLIi, mTlt&tiJjfalcm 
Ltt±T2flRlk:J£&U fefi^lR)ClS!*ll?nT^ 

n, ^m«cT«^(«imjaE«^cLi:-Wi:*oT 

<^So 

[0 0 7 4] Wftff^D LlCj{JoT±"Ni:B8g-rS 2 
IBSm±, 0 1 OCDA-AjgT-ffffttffci:*, ^mffifft. 

SftC L*UMWS#»D Ltie?T±Ttl!Wt« 2Ii 

^>o 

[0 0 7 5] fflBR««PXfc*flRl««CT*iSl/^*c:»rft 
0. «SLC(0Jtt¥W4ttJB*9J»L. a^**Jffl!-r 

M**«"pxfc»iRi«scT*±»*ttJc:«riiffn. 

[0 0 7 6] lSiWSfS]llCT^«0 (ffiiio 
^ *») HilgSffiPXa)*^ «®^*^) Pi:0 = 

0 = 3, p = 2) o crat, ftfanmcTtmmn 

8iPX«:32S^EBL. ^O. ^f^M® C T^W^ff ^ 

[0 0 7 7] ttfaMMC T«. »»<o»ia«EE««»c 
J6> Ltc<t 0^^gP^6mfi^:«*&^nTV^rci6. 
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t% axva p x * mms^m d l ©B©»tsitf* 

[0 0 7 8] HJllSaPXfcttlnJWSC TO®!^*^ 
nftl6/immo Sfc* ffiWgfl^ffSD L (DMWmiZ 
»»*B6±-r»fe»K:, Bf*««PXi:»iRi««CTJc 

[0 0 7 9] -7j, BilS«SPXi:»ia««CT(OIH<D 

tannic iv^^TOtc^ots^So tmt 
««*§b»iihw& ai^«F^^A) ©tE7SS?n« 

&HR|(i 1 6 /im£&£o 
[0 0 8 0] II^TTFTl 

«««cB«UT^**\ Wc, WftWlCTJsitWfl 
[00 8 1] (vh'J ^XgP (B3R8IS) cO»ffi1S^> 0 
S?B*7XSfi) S UB lWc&SJgh^^X^T F 

t, «st$scstg fc*tf«aiw*j*«tu ±w>mm 
i±mmm^xmw sub 2fljfc«±*5— :7*;i/* 
fil, mftm77v?^hv?^$->BMtf&tfi 

[0 0 8 2] Sfc. ±TOSlSUB2^SUBlOT 
(^nx-n/l/E«) MfiP0Ll ( POL2»t 
[0 0 8 3] <«lRl»aCT> »lRl«SCTtty— b« 

iGTfe^tf^sf^jiG l t^mcommmg i 

B»fb«A0F««RW6tlT^*o »lRl«SCTfc:« 
*t[£]^JGEVcom ^9lfta^nS«fc-5^«jSg^nTl/^5o * 
SISS«1?tt. «f^«JEVcom ttBMWl^WDL^aiiP* 
nSR/M^^l/^IKIftajEV dmin 
mffiVdmax fc©*Hit««ffifre>, lihv^X^ 

[0 0 8 4] mmmmp x> iiiipx(iv-xi 

ffiSDK F^>liSD2^1^2iiId 
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72 

px&v— xiis d i t-«cM^ntt^o 

[0 0 8 5] <*«S«Cstg > H*««PX*±, WW 

h^v^x* tft ^^sn«m^s»wo«tfic 

SiIffiPX^^llPL2<i:L, *fftmffi{t 

§»cL*M©t*p l i t-t&wm^m cmmnm 

Cstg ^«/£iT3o C<D§»§»Cstg <7)S§«* 
70 IB, Hh7>yx*TFTW-h«Wli:LT« 
ffl^ti^illG IfeJ:tf»«»ftMAOF-??«fiK«n 

[0086] m i oic^rr^tc 

MCstg .UMIrIVEA^HIC L09tlg l ©W&JEtf 

[0 0 8 7] *aWO«f«T**SJKS». Efa 

[0 0 8 8] KAtfflL C £ LTtt. ««* 

S75"14A £^IET\ f^l3. 2. ffiUS)^^ 
20 (WcWftSftoJtl!l*e IjWBI 7. 6, SlttoS 

081 ( 5 8 9 n rru 29° C T<D{g) . iE^3tffiSf * 
no AM. 4 6 5. HfifcttBSr^ne #1. 5 4 6^ 

U U^f— >ayAn • d(i0. 3 1 6 ^im£'t^ 0 
CO'J^f-v'ayAn • dT\ &&0ffiA0«I»lErpD 

§^«^§ 0 *S«©»*tt#Uv— X (X^ 

30 [0 0 8 9] JftBttfiL C«. #tilPg/££tl& 

[0 0 9 0] <SE[rIM> *Sat«|-ett, SHfolM^ LT(i 

[0 0 9 1] Ml (b) tcErSlIK<0^lf>i^5rlRlRDR 
fc* fflftffi^aiBtt;£|n]MAX£. «W<D9Jtoj(£]E D 

[0 0 9 2] T*««©Er6i«0R I 1 fc*. ^Wltti 

ip]rdr nc^tr y^n^o ±atgffljoEjpjM 
or2^ ^trv^friPiR dr 2fc:^tr >^n§ 0 

[0 0 9 3] CCT% ^p B 0 ^cD?7]^IB^m^i:^;b 

*«MHEra*iftfc-r*o 

[0 0 9 4] «^0LCd fi«SOffirt 

50 Ti^tc^L. EBptHilt)*IE^lRli:«^U -9 0SK 
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«HOffirt^|qJfc:»L-9 0«W±9 0fiWT<oeH<0 
^lRl*«I»ErRl^lRlfrSo TS««<BElSj«OR I 1 

±SS«^iE^MOR 1 2*ffi±<D»a#?tt«»ilEft 

[0 0 9 5] HfiSMlTii, ^tr>^fpjRDR 1, R 
DR2ttH— ^fpJRDR (¥tT^tf>^) U 01*P» 
ESlSlEDRiOfttflStt? 5Sk«o Lfctfo 

nitf^w««fc49, *a^#s^»c3fc¥Wtt* 

[0 0 9 6] L*^U }K&«rtOffig#^0?7l/F£i*: 
^^Wl/«^C^^<fc^tC^tr>^7?fnlRDR lfcRD 

[0097] mmm&ift hci=0lc2 = 0lc« 

7 5«Il4«o «»«l9liP«!llt*tt. 

Steffl ¥frT *y >f x h <D*K v> * V=- r x EfittJIB £ 

[0 0 9 8] MSPOLi:LT^ BIlItlG 1 
2 2 0 D U G8S«) TaSiOfttfiPO L 

1 OffiftSiSttM AX1^7 tf E D R 

±«^{i7 , 6tg p o l 2 comfmm&u a x 2 *t« 

cDfii^jSPOL 10fi^3fifftMAX2tCiS5g^^So 

01 (b) ic^om&tt^o 
[0099] cntccfco, mmnmp xtitifanm ct 

[0 10 0] i:fc, iW^STtSPOL 2^fl7 i cS^M 
MAX 2 £Tffi!l<D{IftffiPC> L 1 £><gftgifi$i6MAX 1 

[oioi] <x<^-^> »«H3axa"ett, ts«s 
uBi^±issuB2^n?na^i/cii &mm 

fcfiS#J4 |imO*'J v-fcT-X (X-^— 9-lf-X) 
«ftfBSA^*52 0 0i/mm 2 4: ft £ ± 3 fc: U S 
Htc S/-/WH t LT©««iJ*»S UTW3S**ftS 0 ^ 

TlWIMfflO. 0 8 1 (0«a«ri*A-r*o 
[0102] 443. mMmiTHtmyHyr^y^^^jV 

ai!0*'JV-lf-XS P 2 0 4 0 Gffiffi*) ^1®^: 

Kt^>/L/ h 1 ;^ ^l^p^k t ffiai 
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^l/hyx^lz/^-^A^n^^ F^. Kf5/;l/h 
U x^jl/***^ VRftHMfcTOS 

3 3 6 2 3 *f &$BE>gi 3 H. 1 4 JbM 5 0 ?f fcllH 

■&S#«(*Bi:LTga7';l/*;l/S«r#-rsfecD. 

[0 10 3] ft*5. X^-+Mf-X^LT^fflb/c^'J 
v-t£-X<£tti§m^te2. 9. #Uv— if— XOJB*f 

[0 10 4] <raSS^«£f*<D^ffi0K> H 1 2tt 

*t£LT«frtiTl^* 0 A R BWlOHI5€3fc7C«fc 
K?ULfcvMJ*X • ZWT*&£ 0 
[0 10 5] H*. X&WrfftM^fiiDL^U ^ 
20 G, B:fc<fctf Rt±*ft^n*l, «*<fctf*<D«-Hi*fc** 

*K 2, 3. • • •> endajtS^5>y©lttf 

[0106] m&mmi&Y tess^sssg 

[0 10 7] SUPttlO^*ffi*^6»JEl/fe«»0 

*££BI^£laI»*«ty|iI»T*£o 
[0 10 8] <«aS*^3.— 0 1 3 

^a-;bMD L<©*«ric8P#«r^'rjBIIH»SH ,, Cfe 

[0 10 9] il 3tcfcvt, SHDfci:&JM£fr£>&£ 

c w«f©g/m p n l ^r^aa^^wb, S P B « 

T^ffiiifi. LCBWm RMttSftflE, BL(i^7 

r»a*^^3.— d l ^iit^n^o 

[0 110] ^v>a-;l/MDL^ '>-;l/K^-XSH 

[0 111] ^7^7^ h^r-XL CAtt., 
hmytmB L. 7«cMS(ffiS P B. #ft{*L C B, s*ts 
RM«:iRtfl*rSJBtt(cftoTfet). SlJtft L C B Offjjffi 
tCiHB^nfo'^y^^^ F^Tt^B LA^<03t«r*7t»: 
50 L C B> SffiRM, 3l6t£««S P B*c*t)**ffi-e- 
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[0 112] /W^-f h^TtSB L«C«|«SnfcY> 
/*-*0H«HRPCB3fci\ aR/^y*7^b«)tfB 

[0 113] <^J5ICT 1 0»SSi81©«ftt> 

l 0»a*^i6«fc:33V^Ttt> f^S^BSOX^—trif— 

XBZH2*^©)tinii, 0 1 (a) tenure* 5 

6*go2»ttrtoiiicBggh*o c<Drc#>, mi 
8<D&m3 n?^"raia*T-9««j»jEVsft«3b^#6 

xt»ia««cTBfc:9i*p*nsita«ffi^a6«o 

[OlUlSft, teflJgBgrtOfiKu «f»*^Tt» 
[0 115] #tc, #«^tOS»**89«tc"rsfc«>fc:, 

[0116] <ttmn> x-<-t^x^iT, 
®a l &^Wk7 r-f>"r^ %)i>t±m<Dtf u e-x 
s p 2 o 4 o (^p D n «) *fflv^sww±si]WM i tmm 

[0117] BSa^WpOX^— 9-if— X«ifl*6©Jtii 

tltt. 015 (a) tC^L/c^tCft^ ^ttlf-XB 
tt. «*JBH7?. X^— frif— X®*£^e^g<D4« 

[0118] *r&fc>-£. 016 (a) &nnmmum<D 
Era»auat^^— *vr— XHsaojKJiJio^jfef^ifi 

fc. 01 7 (a) . (b) &01 6 (a) <^A™A' ^} 
»r«L £>£tfB-B' «Wff«fcfe»«EiRiMOR I 1, 
.OR I 2ra<OffltS^OElRlttffi«r«S»^^"r»fffiH 

[0 1 1 9] 01 7 (a) . (b) tc^bfccfcatc. 5 
tf>^lpJRDROWf®T*ti, ElRllKffifciifio^ap^k:* 

^t&. x^-^e-x^o?^^^x-^---9-tr- 

^«fr6tt^>^A*#|ft«Elft**J*3V«*. EA 

[0 1 2 0] l/c^oti 16(a) tc^bfc£5fc:, 
IWE D R<DmWtottWiT*&, X^— X^ffitcfe 

»*«a***«^ieo«fi»^o*B»Eia>3iatt, ¥ 

ffiW*c*Sfc^>^a^i&fcEWUfctt!»k:3a:Si:* 
[0121] C(Dfc^, 0 1 80fti3 oic^-rsia^ 
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0«I5 0«T<:40, 3>h7XMiIffl±^§ 

[0 12 2] <tt«0B2> SMUIL 
^l/^Tk^r^^^^^ttS^U V—lf—XS P 2 

040 (6 D ^) ^rffli/^^iin^j i tmmcomik 

^f^RDR^SoTl/^2f@cOH0^tt^^7 P ^^1i 

* * - > ra^Bg^g^gMw v tf > y» fpj^ e -r n £ 

[0 1 2 3] 0 1 6 (b) liHBfltf*>f 73tiltl*£ 
MittOSS^^ElftttlS^SWfc^-rTffiH-e* 

[0124] 016 (b) tc^bfc^^^c. Eifiisaa* 

LT^ft< kfe^>OEiRia*J*tf vf-X*ffif*ififc:# 

«E-rsk*^6ti. f i oAepmfammjitfi 

[0125] mmrnz') x^^lt, «*7r>f 

^^^;WiS^*U v-H-XS P 2 0 4 0 (fflp D p 
*) *#>J>f3 FEfiit*teaLT5l±«\ 1 8 0Jg^ 
HSifiT 1 5*18**8 U 7>:¥SE^®SL^X^— 9" if 

ffflLftc 

[0 12 6] 0g^B#<DX^— ' tfiisfr^wte^tuj:. 
04 (a) fc£W406 (a) lc^Ltc& o K> > 0 

jo i 8 coft^ 3 1 T^-raa* t - HMmaff v s mmtn 

£ft* ^>h7Xf^l 5 0 £iS<&^fc 0 
[0 12 7] zk¥Eia«WS<D*&, K 1 fccfclft— 

[0128] 4*5. x^- xoEiRiffiatt. ±te 

ttWc. •WctttD'SfllKfcLT, -OH, -o 

CHa . -COCHa . -COOH^FJ&SStcffi^J: 

^o ^ 47j<¥iBf^3® m»mm t* * s 0 

[0 12 9]1IC, X^^LTW^^'Jv-e 
-XOJtR«*fcLT*i4. 4OTtf»*L<, HfiafiW 
2«L/c#'J ^ If— X©itB«*«2. 9Tfe 

ffi B H a ffl^c0l:t^S^ e II fcJtBMi*eXcfc»)/jNfc 
L/co 

[0 13 0] «mW75-^Tii. r^fflk^/^lrt^m^^ 

W E D R ^X^— 9* tf-X^ia^ffi-9 * 5 «c» firT 
50 ^>o COm^^*B B B ^^X^>--9-lf"-XgffitC¥tT : ^ 
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iPitt<Dx^--9-if-XT*ia2BaiRi«an*«isi'rsa 

fttt<DX^-+f t£-X<fc 0 kl¥ff ElftlttOX^— 9 if- 
[0 13 1] Sic. X^-*li-X4:LTttfflt4*y 

[0 13 2] Sgj»0j3] 08 (a) ttXffift 1 4:H« 
L/cI H a H S^gl(Cfct>T, 50G (450 m/ sec 

[0133] 4mm(oytmti(D^tA,^m^^r\ 5 

£<D&-r&;£0 F £-T££. 0 F < 
^»neO««tt*t*0L, 4 5«tt±lc*£i:. mifSLfc 

gtU Ifs^y h7Xh^7 OJWTtcfgT-T^ci:^ 
frofto CCOfc^ ft* FfcLTl4 4 5ftW7\ »* b 

yh7X h 1 0 0JW±*t#/c o 

[0 13 4] H^LftV^ X^— X*ffi 

TO7k¥Eraa«(***t^±sitErt*w*oav^^ 
tsi^sifeo 0^0. aura 4 aw -wttjitiw 

[0 13 5] T%:t>%. X-^— XSd5T*OSBIp1^ 

[0 13 6] CHS£#IJ4] TSS»l7tSPOL 1 <D 
dftiSififflMAX 1 £r^tf>y73fpjRDR£— 
il»JOg)tS P O L 2 ^©tglttM A X 2 
fiBI^DtfiPOL 1 Ofl^aifiMMA X 1 tc¥?7lcI2 

Mb, «T?aovLaiftp«fk:w«^ mwzmumcm 
[0137] enters, a^wffipx^wiRiafficT 

[0138111 8JcEiaffla*LfcX^— frlf-X# 
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mmLrcm&<DK¥%f&3 3 ^EftaajiL&^x-^-- »t 

[0 13 9] y-7ij*7^hfifft(0|^ ffi«£EV 
LfflAnlSfcW^fc&Sfcft, X^- tJ-tr-XWiBTO 

hvxh^fgT-r^o 

[0140] -r&fr^ EfnUftaLSi/^x^— 9-e-x 

"Ctt* «f*fiP*PB$TfeB 1 7tc^LfcJ;?te. lEft^S* 

[0 14 1] egfififlJS) *J60J 1 ^6 4(WXh<0 
(2£^H^*^>^7X^^ 

[0 14 2] LfrU «)mEfp]«ST% -^tfV^lpjR 
DRK RDR2*±TEftK«J"e9 0tt*r5U 9 0 
fi7^X h L^^^ZXSJMErBjLfcffia^^Cfe 

li/cx^:- y-tf-x^ffl-r&^^vb^x htf 
20 ft±-r£ c 

[0 14 3] CCO^, \£—XBZfrib<DytmftLK<D 

mti&tt£%irch\ Eift»ix^— ^vf-x^ffl-r 
[0144] *«w*^ai«l lMe^Mta 

[0 14 5] 

X^— 9-4: LT*oaffi«ii3m!iaEfiU!»t«ibfclf— 
Xfcffl^acfcT?. iiX^- 9-tf-XOM23T*<DEfpl 

> h^x hcDmmnjj^m&^m^mmttmz c twv 

[0 14 6] £fc. X^— 9-bT— X*BT<DJK*Eiaift < 

[01] *RWlc«t:S»a^8lli:WSlS«^ 

[0 2] *^tCcfc^?g H s 0 ^^Stcfett^«W^ffi 
*p^4:0i/jpB#coMil@arS]X^— X»iH<OiSM© 
50 ^^5>^?S H B B ^^@B^^^^^tc^^®0T 
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[03] 02OA-A' ^»rS*5^t>*B-B' 9JStIS£ 

So 

[0 4] #8Wfc<fc3«B£3*£«»c*»S*!M)*R8] 
[05] 04<DA-A* ^»f^*5<^:0 : B-B• ^JSrifgltC 

[0 6] *m*K&*m&&xmwtci3»&n&<Dmw 

[07] 06OA-A' wmmis&VB-B' wmwAz 
[0 8] mWfaMMtjItmirZ^— 

nm«>7 1 eiingi5»(D^{kcD«?^^-r¥S0T'fes„ 

[0 9 ] *fgBj!tc * ««*j?^rso»S*^«B<o»ft 
[010] 4:nqil<:J:«ffiAS^Sao l MM 
[01 1] 01 O<D3-3^]»HgcD}»o/-c»fffi0T*fc 

So 

[0 12] *»WfCJ:*JSa«^»IB«>*^v h U *X 



20 



10 



20 



[0 1 3] *?ffl(Co:5iS[ B B B 8f^B«;«/Tf/U7t 

[014] ft&<Dffiwnttv>m&m7mwicisttz>m 

CT^rtJiB^-ri. 3 Fffl0TfeSo 

[015] (S6*<D»a*s««t?««*nfcEi6i«yab 
[01 6] ®w^en*DB$coiE(6]SaaL*i/^-XiS3ao 

¥ffi0T-&So 
[0 17]016COA-A' •gj»rli£:fc<J;t>*B-B' ^J»t 

laKtittsiBiRiKnBoiKa^oEifiittJB^a^Wte* 



[01 8] mmwmzvrcx^—' v*mmLrcm&<oyt 

[ff^OKM] 

BZ X^— tMf-X 

lz t%m^i%<Dx^—?\z-XMmfr<z><DytMtivm 

RDR ElSj^O^lfV^lpl 
MAX e^tDigiSIA^lfil 
E D R «l?tDEni!fP73 

p x fflitmn 

C T *f|6]Bffio 
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